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1 Introduction

Unnecessary UE battery drain due to blind scheduling has been discussed [1] at Stockholm meeting. Following concerns on the proposed solution were raised during the meeting.

· ENB cannot distinguish PDCCH loss and intentional DTX
· PUSCH power control can be interrupted
The contribution addresses the concerns and refines the proposal. 
2 Discussion
PDCCH loss and intentional DTX
The fundamental question is whether ENB needs to distinguish them (i.e. whether UE does not transmit because it has no data to send or it has missed the UL grant). One potential benefit from knowing it would be that ENB could be more confident on UE’s empty buffer status, which is not very important information in scheduling point of view. 
In our view, what is important for ENB to know is whether the scheduled resource is currently used or not. The reason why the resource is not used may not affect the scheduling decision. If it is unloaded cell, ENB will keep schedule the UE even if ENB knows it has had nothing to send 4 msec before. If it is loaded cell, blind scheduling would not have used at the first place.
Furthermore, ENB can simply assume all the DTX is intentional DTX since PDCCH loss rate is fairly low (i.e. 1 DTX is due to PDCCH loss and 99 DTXs are intentional ones).

PUSCH power control 
Since PUSCH power is controlled by TPC field in the uplink grant, simply ignoring the uplink grant may interrupt the power control loop. While this may be a valid concern, we believe the problem can be addressed by NW implementations. For example, ENB can set TPC command as ‘no change (i.e. 0 dB)’ if it is not sure whether UE will respond to the uplink grant. Please see the table 5.1.1.1-2 captured from 36.213.
Table 5.1.1.1-2: Mapping of TPC Command Field in DCI format 0/3 to absolute and accumulated 
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[dB] only DCI format 0

	0
	-1
	-4

	1
	0
	-1

	2
	1
	1

	3
	3
	4


Of course there is no 0 dB TPC command for absolute TPC mode. However, there is no issue for this mode of operation since TPC command does not propagate.
Refining the proposal

As hinted in [2], skipping PUSCH transmission can be implemented in the specification by not delivering padding MAC PDU to the HARQ process. Text proposal is presented in the annex. 
One unexpected side effect of this new behaviour is that implicit release mechanism of SPS may not work properly. UE autonomously release SPS resource after implicitReleaseAfter [8] number of consecutive new MAC PDUs each containing zero MAC SDUs have been provided on the SPS resource. The implicit release rule needs to be modified to reflect that new MAC PDU containing zero MAC SDUs is not provided to the physical layer anymore.
Samsung is fine for any modification that reflects the intention of the implicit release. One example is shown below.

=== Modified rule for implicit release ====

The UE shall clear the configured uplink grant immediately after implicitReleaseAfter [8] number of consecutive times no uplink transmission is performed on the Semi-Persistent Scheduling resource.
=================================
3 Proposals

Following two points are proposed
· HARQ entity delivers the MAC PDU to the HARQ process only if it does not contain zero MAC SDUs.

· Implicit release mechanism for UL SPS resource is modified  
Text proposals are presented in the Annex.
Reference

[1]
R2-103554
UE battery drain due to blind scheduling
Samsung
[2] R2-104307
Padding BSR and Empty Transmission Buffers
Nokia Siemens Networks
Annex. Text Proposal

5.4.2.1
HARQ entity

…
For each TTI, the HARQ entity shall:

-
identify the HARQ process associated with this TTI;

-
if an uplink grant has been indicated for this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

-
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

-
if the uplink grant was received in a Random Access Response:

-
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:

-
obtain the MAC PDU to transmit from the Msg3 buffer.

-
else:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

-
if the MAC PDU originates from Msg3 buffer; or 

-
if the MAC PDU does not contain only padding BSR and padding:
-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process; [indentation change]
-
instruct the identified HARQ process to trigger a new transmission. [indentation change]
-
else:

-
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;

-
instruct the identified HARQ process to generate an adaptive retransmission.

-
else, if the HARQ buffer of the HARQ process corresponding to this TTI is not empty:

-
instruct the identified HARQ process to generate a non-adaptive retransmission.

When determining if NDI has been toggled compared to the value in the previous transmission UE shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.
5.10.2
Uplink

After a Semi-Persistent Scheduling uplink grant is configured, the UE shall:

-
if twoIntervalsConfig is enabled by upper layer:

-
set the Subframe_Offset according to Table 7.4-1.

-
else:

-
set Subframe_Offset to 0.

-
consider that the grant recurs in each subframe for which:

-
(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * semiPersistSchedIntervalUL + Subframe_Offset * (N modulo 2)] modulo 10240, for all N>0.
Where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time the configured uplink grant were (re-)initialised.

The UE shall clear the configured uplink grant immediately after implicitReleaseAfter [8] number of consecutive times no uplink transmission is performed on the Semi-Persistent Scheduling resource.
NOTE:
Retransmissions for Semi-Persistent Scheduling can continue after clearing the configured uplink grant.
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